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o lpuqua-nruoro o[rroHeHTa

Ha .q[cceprarlnro Corornncroft Enenu JleonHAonnrr

<<Bnsya.nnsaqnfi JronaJrr{3arlwr tr aKTrrBnocrrr lrHAr.rBrrAyaJrbHbrx deJrros KopoHaBrrpyca

SARS-CoV-2 n rqynrrypax KJreroK rreJroBeKa), [peAcraBneHHyro Ha cor{cKauI,re yuenofi

crerreHr,r KaHALrAara 6raonorn.{ecKr.rx HayK rro cflelluanbHocrn 1.5.3 - "MoneKyirrpnas 6[ororus).

Arcryamuocrn

flanAeuus COVID-l9, pa3BepHyBTrraflcfr. s 2020-2021 ro4ax, oKa3aJra 3HaqI{reJIbHoe

BJrr,rrHrde Ha Bce clpeprr o6rqecrnennofi xusuu vr craJra npuuuuoft cepbe3ubrx coquanbro-

gKoHoMr.rtrecKlrx nocJreAcrsnfi. Hecuorp.r Haro qro.rpesnrr.raftnax 1pa:anaHAeMr,ru 3aBep[LIJIacb,

COVID-l9 Bce eue npeAcraBnser uo6a-irbHylo yrpo3y AJrr 3AopoBb.f, HacereHr.f, MHorux crpaH.

flossreHre BaKrrr.rH nporlrB Brpyca SARS-CoV-2 cyilIecrBeHHo yryqilrrro KaprI,IHy

pacnpocrpaHeHr.rr uu(pexquu, oAHaKo B cBs3I4 c axrHnnofi gnonrcqrefi Br.rpyca e(p(ferrunuocm

BaKIII4H He .f,BJrflercs a6conroruoft. Bce 6onruryro aKTyanbHocrb rrpeAcraBJurer rrorrcK HoBbrx

BelrlecrB-r,ruru6uropon SARS-CoY-2, cnoco6urx o6ner.rum retrenrae rEn$er<qun y [arI[eHToB.

.{na 4ocruxeHr{ff errax qenefi Heo6xoAzua pa:pa6orxa 6esouacubrx c}rcreM c r{cloJrb3oBaHl,IeM

KJreroK qeJroBeKa, rro3BoJrrroqfix npoBoAr,rrb cKpr,rHr{Hf [oreuu]rturbHbrx BerrlecrB-r.rurn6uropon

n na6oparopubrx ycroBprsx, a raKxe fi3yqarb noBeAeHr{e ra ceoftcrna orAeJrbHrx 6emon

KopoHaBr4pyca. ,{nccepraq}roHHtur pa6ora Cororuncrofi E.JI. nocBrrrleHa paspa6orre

6esonacHrrx KJreroqHbrx MoAeneit lns r.r3yqeHl4r csoftcre orAenbHbrx 6enros SARS-CoV-2 c

I{crroirb3oBaH}reM MeroAoB (fnyopecqenuroft Mr.rKpocKorr[n, Koropbre MoryT laafiTkr

rIoreHIII{aJIbHoe rrpt4MeHeHr.re KaqecrBe nnarSopu AJUr BbrcoKo[por.r3BoAr{TeJrbHoro cKpI,IHI,IHra

HoBbrx r,rnn yxe cyuecrByroqux Br.rpycnrrx unru6r,rropoB.

Hayunan HoBI{3Ha Ir 3Harrl{Mocrb

B pa6ore Cororurucrofi E.JI. npr noMorrll{ MeroAoB Qrryopecqeuruofi Mr.rKpocKonI,IlI

BrlepBbre 6rna npoAeMoHcrpr{poBaHa reHAenrlr,rr Harr,rBHoro M-6eura SARS-CoV-2 K

$oprvrlaponanuro oJrr,rroMepoB B KJrerKax qeroBeKa. ,{auurre pe3yJrbrarbr rBJrrrorcr 3Haq}rMbIMI4

4na $opnaapoBaHr.f, norurofi Kaprr,rHbr (pynrqraonupoBanlrfi crpyKTypHoro 6ema M e xusHeHHoM

TILIKJTe Blrpyca, Koropar na Aannrrft MoMeHT B HayqHoM coo6rqecrne Ao KoHrIa ue c(foprraupoBaHa.

Taxxe B paMKax Aauuoft pa6oru aBrop paspa6ora-rr nepnuft reHerr.rqecKr,r KoAr{pyeMuft FRET:

ceHcop Anr r.r3yqeHr,nr aKTLrBHocrLr nporea3bl Plpro SARS-CoV-2, xoropuft o6ra,uaer ptAoM

lpeI,IMyIrIecrB rro cpaBHeH[ro c paHee orry6rIEronaHnbrMr4 Bapr{anTaMra 6nocencopoB. Cpear.r

npel{MyIIIecTB CTOI4T OTMeTr.rTb paUlIOMeTpU.reCXUft OTBeT CeHCOpa U CHr,rXeHI'Ie



(porororcuqHocrr4 na6moAesu.s 3a cqer cMeIIIeHLrr cneKTpa pa6oru ceHcopa B KpacHyro o6nactr.

lloirrrEuo grofo, B paMKax Aauuofi pa6orrr BrrepBbre 6suu parpa6oraHbr rpaHcnoKarllroHnble

ceHcopbr gnx Plpro. B AanrneftrxeM pa3pa6oranurre 6voceucopbr Moryr cnyxlrrb ourosuoft Ars

6esonacHux cKpkrHprHroBbrx unat$opIvr Anfl Tecrr,rpoBaHlrr floreurl]ranbubrx r.rnru6nropon

rrporea3br Plpro SARS -CoV- 2 n na6oparopHbrx ycJroBr..rf, x.

Ctpyrcrypa Ancceprarlrur

[r.rccepraqru uocrpoeHa rro rpaAnlrl4oHnoft cxenre Lr coAepxur BneAesue, B KoropoM

o6ocnosaHa aKTyalrbHocm pa6orbr r4 rcHo c$opvrynupoBaHbr rIeJrH r.r 3aravrfi lrccJreAoBaur,It,

O6sop nr.rreparyprr, MarepnaJrbr r,r MeroAbr, Pe:ymrarrr ra Hx o6cyxAeHr,re, 3arnroqenr,re, Brrnogrr

u Cnracox nlrreparyprr. Pa6ora LBJroxeHa ua I23 crpaHr.rrlax r,r BKJrroqaer 48 pracynros. Cu[coK

nl,ITeparypbr cocror4T ns 203 ccbrJroK. MarepHa-n Ancceprarllrlr ra3Jroxen nogpo6no r.r JrorutrHo,

pa3Aenhl TeKcTa B3a[MocB.s3aHbr Apyf c ApyfoM, Bce BbrBoAbr rroAKpelneHbr cooTBeTcTByroqI4MI,I

sKonepr4MeHTaMr.r.

<O6sop JrrdreparypbD) cocror.rr r{3 Tpex .racreft. B uepnoft vracrn aBTop Aaer KparKLIe

csbAeHus o flpoucxoxAennvureqeHlrn naHAeMHH COVID-l9, ofir{cbrBaer [aroreHes ranserqnu

u cyilIecrByloqlre MeroAbI Teparrl{Il, a raKxe no4po6no paccMarpr{Baer xr43nennrrft rlzKr SARS-

CoV-2, y!.elrs.fl oco6oe BHHMaHI{e crpoeHlalo u $yuxqrarM crpyKTypHbrx 6enKos r4 [porea3

KopoHaBllpyca. Bropar qacrb nocBtlqena reHerr{qecKrl KorrlpyeMbrM ceHcopnM r,r coAepxlaT

onlacaHl,Ie ocnoBHbrx KJraccoB 6uoceucopon Ha ocHoBe (fnyopecqeuTHbrx 6enron,

IIoAKperIneHHoe npr.IMepaMr,r rrx ucnoJrb3oBaHlat r,r3 nr,rreparypHbrx r,rcroqHr.rKon. B rpeTbeit'racru

Jll,ITeparypnoro o6gopa aBTop no4po6uo paccMarpr,rBaer cyrqecrByroque ua Aauurrfi MoMeHT

feHeTLIqecKu KoAr,rpyeMbre ceHcopbr Ha npoTea3u. B qerou, <O6sop nr.rTepaTypbD HanlrcaH scno

u nogpo6no lI .qaer rroJrHoe npeAcraBJreHlre o npo6lenlax lr 3a.(atrax s AaHHoft o6nacrr.r

?rccneAoBaHr.rrr.

lnaea <Matepuarbl lI MeroAru nogpo6Ho on[cbrBaer Bse MeroALrKr{, r4crroJrb3yeMbre

aBTopoM Ant rrpoBeAeuur r{ccJreAosaHr,rft. Anrop AeMoHcrpr,rpyer BnaAeHr.re u}rpoKrau ua6opona

MOIeKyntpHo-feHeTI4qecKlIx MeToAoB, KaK TpaAI{IIIIOHHbIX, TaK I1I COBpeMeHHbIX, TaKI,IX KaK

MeroA MoAynbHoro KnoHrapoBau[s MoClo. Merc4u pa6oru c KynbrypaM]r oyKapr.ror]rrrecKr{x

KJIeTOK TaKXe npeACTaBJIeHbI rrOJrHO, BKJrrOqas Orrr{caHr.Ie cocTaBa cpeA Am BeAeHr,rs KJreToqHbrx

KyJlbryp, noflyqeHl,Ie cra6HnrHrx n:alanitKJleroK, r{MMynorluroxr.rMlrro u uuSuqupoBaHr{e KJreroK

BI,IpycoM SARS-CoV-2. B uo4pas4ene <(DnyopeclleHrHtur Mr.rKpocKorrurD) aBrop AeMoHcrplrpyer

BJIaAeHHe MeroAaMI,I rou$oramuoft u ruupoKcflonsnofi Mr.rKpockofirrv, a raKxe nocneAyroqeil

o6pa6orrrE [oflytlenHblx uso6pax etruit.



Pasler <Pesynrrarsl n o6cyNAeHI{e) cocror{T r.r3 AByx qacrefi r4 coAepxrrr ocHoBHbre

pe3ynbrarbl pa6oru. llepnax qacrb nocBffIrleHa n3yqeHr,rrc onnroMepn3arluoHgbrx csoftcrs M-

6emca SARS-CoV-2. B xote sKcrepLIMeHroB Ha rneroqHoft rrnHHvrHEK2g3T 6rua o6napylKeua

cKJIoHHocrb M-6enra K (poprrauponanuro rraeNirleu6paHHbrx oJrr.rroMepoB, Koropbre

Bn3ya[iJ/3lrpoBanllcb B BrIAe oocrofloK" nleu6pau 3lIP. Bropal^ cepvrfi gKcnepr.rMeuroe 6rrna

rlpoBeAeHa Ha KJrerotlsoit nnunn HeLa. B xoAe Hee B HeKoropbrx KJrerKax 6ttn o6HapyNena

TeHAeHuHr M-6ema x $oprrar.rpoBanrrro Su.nauenrono4o6nrrx crpyKTyp, rrro raKxe uoxer 6nrm

pe3ynbTaToM oJrrrroMepr,r3arlnr{.

Bropar qacrb pa3Aena <Pe:ylrratrt u o6cyN4eHr.re)) nocBsrrleua paspa6ome reHerfirrecKlr

KoAI'IpyeMbIx SnyopeclleHTHbrx ceHcopoB Ans u3yqeHus aKTr.rBHocua ropohanrapycHofi rrporea3br

Plpro. B uepnou rloApa3Aene aBrop orrrrcbrBaer co3AaHr4e AanbHeKpacnoro FRET-cescopa Ans

pacrBopl'IMoft nporeasrr Plpro, B ocHoBe Koroporo Jrexrrr r{cnonb3oBanrae 6emon mscarlet e

KaqecrBe AoHopa u miRFP670 n Ka.IecrBe aKqerrropa, pa3AeJreuHbrx nr{HKepou c caftrona

y3HaBaHI{t ilporea3bl. B cncreue c perou6uuaurnoft nporeasoft flonyqeHHbrft FRET-cencop

lpQAeMoHcrpLIpoBaJI yBenLIqeHEe (prryopecqeHlll{rr Aouopa y 1,3-I,6 pa3a, qro rroArBepx(Aaer

rlpl'IroAHocrb efo ficfloJlb3oBannfl !.rrfl, HeKoropbrx 6uororu.recKlrx 3aAaq. Bropofi [oAprBAeJr

nocBtIIIeH co3AaHI,Irc Tpex Bapl,IaHros 6noceHcopoB Ha ocHoBe rrpr.rnrlzna rpaHcJloKarlLrr4 AIra

ueru6pan-accoqrupoBannofi Plpro. .{nx oqenru elpQexulBuocrr.r pa6omr ceHcopoB aBrop

I4crIoJIb3oBaJI rlapaMerp, npeAcraBrsroquft co6ofi orHorrreHr.re $rryopecqeHTHoro cufHrura B rApe

r $lyopecrleHTHoMy cl{rHuuly B rllrrorrna3Me B KpacHoM 14 3eJreHoM KaHturax. IIpu erorvr

oIIeHI'IBanocb I,I3MeHeHI4e gToro [apaMerpa B KonTponbuhrx KJrerKax 6es nporea3br 14 B crlcreMe c

arrrasHoft uporeasofi. lleperrft BapLIaHT 6nocencopa, Plpro-sensor-TA, noKanr.r3oBurcs. Ha

naena6paue 3lIP nocpeAcrBoM <TA-mopo, rr L-'.oJryqeHHoe 3HaqeHr{e flapaMerpa npv aKTlrBaqrlr{

Plpro B KJIerKax yBerllqnBanocb rrpr.rMepuo B 2 paza. Bo nropol,r Baprrarrre 6uoceucopa, plpro-

sensor-Plus, <TA-xxopr> 6rrrt 3aMeHeH ua ueu6pau-accoquupoBaHnyro qacrb MoJreKynbr 6elra

nsp3, n cocraB Koropero BXoAHT KaraJrrrrr.rqecrufi AoMeH Plpro. 3ro uosnonuno co3Aarb B

SKcnepl'IMeuralb}roft cl{creMe 6eilroeuft KoHTeKc! MaKcr,rMaJrbno npu6nuxennrrft K ycJroBr,.rrM

un$erqrau. B rnetxax c aI(rLIBHofi nporeasoft sua.reHne alaJrvr3r.rpyeMoro [apaMerpa raKxe

yBenl4tlHBtulocb npl{MepHo B 2 paza no cpaBHeHlaro c KoHTpoJrbHbrMr.r KJrerKaMr{. Tperuft Bapr4aHT

TpaHcnoKaql4oHHofo 6Hoceucopa, PLpro-ERNuc, npeAcraBJrrn Ias ce6s MoAepHr{3r.rponaHHHft

BapI{aHT Plpro-sensor-Plus, ua C-xoneq Koroporo 6rur Ao6aeJrep cr4rHaJr r4epnoft JroKurJrv3arlu[

NLS' 3ro cnoco6cteoBaJlo HaKonJIeI{I4Io 3eneHoro crrrnaJra B rApe BcJreAcrBr,re nporeoJrr43a H

3aMerHoMy yBenl4qeHulo AI4HaMr4qeCKOrO AzarriBoHa ceHcopa - 3HaqeHr,r e aHaJru3upyeMoro

napaMerpa B cl4creMe c perou6uuaHruofi nporeasofi yBerurrr.rBanocb npr{MepHo B 14 pas no

cpaBHeHl{ro c KoHTponbHbMkI KJI9TKaMH. .{anee cencop PLpro-ERNuc 6rul [porecrrrpoBaH B



KreroqHoft MoAenLI I{H$eKIII{pI SARS-CoV-2. B un$wlupoBanrrbrx KJrerKax, rAe p6pe3aHue

cafita B cocraBe ceHcopa AonxHo 6uro flpor{cxoAr{Tb B pe3yJrbrare pa6omr nupycuoft [porea3br,

TaKXe ua6nroAanacb LIcKoMat rpaHcnoKarlnr 3eneHoro clrruirJra r{3 cerr.r 3ilP s x,{po. IIpH

o6pa6otxe KneroK BI4pycHbIM uuru6nropoM - MonHy[[poBr.rpoM, r,r3Meuenr4s noKanrrrcarluu

$nyopecqeHTHoro crIrHaJIa He [pol{cxoA}rno, rrro noATBepxAaer rranore3y o roM, trro

TpaHcnoKarllrr [po[cxoAr,rr B pe3ynbrare pa6orbl rupycnoft [porea3br.

.{uccepraqrlogHuul pa6ota 3aBeprlaercr piuAenauu <3arrrorrenr4e)) ra <Brrnogru. B

<3arrro'IeHI4LI) aBTop KparKo o6o6qaet ocuoBHbre pe3ynbrarbr, Aelras. aKrIeHT Ha vrx

Teoperl'Itlecnoft pr lpaKTllqecxofi gua.ruNdocu. BrrsoAbr, cAeJranHbre Ha ocHoBaHLr[ [oJryqeHHbrx

pe3ynbTaToB' .f,BJItIoTct qeTKItMI{ I4 cooTBeTcTByIoT IIocTaBJreHHbrM 3aAatra:r,r. Arrope(fepar

oTpaxaeT OOHOBHOe COAepXaHlIe AI'ICCepTaIIIII4 I4 BbIHoCLIMbIe Ha 3aIqI,ITy IOJIOXeHI4'.

Pesynrtarrr Anccepralluounofi pa6orur CoxomEncrofi E.JI. orry$maronaHbr B 3 uay.rurx

crarbsx B peIIeH3I{pyeMbIX Hayqnbrx xypHanax n [peAcraBJrenbr s 2 Tegncax AoKJraAoB Ha

MexAyuapoAHhrx ronQepeuqzax.

Bonpocrr rr 3aMerraur.rfl

B pas4ele <Perylrrarrr u o6cyxgenlae) aBToporra 6rura onucaHa cnoco6nocrr M-6elra

SARS-CoV-2 (fopulEpoearr <([unanaenronoAo6Hbre crpyKTypbD) rrpri oKcnpeccuvtl rrrrHuvrHela.

B xoAe auaJpaaAarrHoro $euoueua aBTopoM 6ruo ycraHoBneuo, rrro Sranaueurrr [peAcraBn ror

IEs ce6s xecrKlIe crpyKTyphl, AlrvrrraKoropbrx cocraBn-f,er rroprAKa 10 rrarcu. Brrro 6rr raurepecrro

fipoBecrl'I 6onee Aeranbuoe I{ccneAoBaHr.re AaHHbrx crpyKTyp rrpu noMorrl1 MeroAoB

Ml{KpocKonuu c 6onee nrrcoroft pa3pellarcrqefi cnoco6nocrrro (nanprEnrep, TpaucMraccraonnofi
gJlelcTpoHHoft uurpocxonrau), a raKxe rlocMorperb orleur{Tb ycJroBnr (poprrauponaHr.rr AaHHbD(
crpyKryp npr,r KosKcnpeccr{H c Apyfr4M}r crpyKTypHrnuu 6elraurE SARS-Goy-2.

3arclroqeuue

[nccepraquouHat pa6ota Coronuucxoft Eneurr JleonrEAonnrr <Bnsyanusa\vfi. KJreroK
TIeJIoBeKD) coorBercrByer KpLITepI4rrr,r (n roM ql,rcJre rI. 9), ycraHoBJreHHbrM "floloxenuervl o

IlpncyxAeHl{u yqeHbIX creneHeft" (yrnepN4eno flocranonneHrreM llpanurenrcrsa PO or

24.09.2013 r. Ns 842 c LI3MeHeHvrfrMu llocranosneHHft llpau,rrerrbcrBa PO or: 21.04.2016 r, Jrlb

335; 02.08.2016 r.Ilb 748; or29.05.2017 r. Jt 650;20.03.2021 r.l\b 426; It.0g.202tJ\b1539), a

crlM AI'IccepraHT HecoMHeHHo 3acJryxr.rBaer npr{cBoeHr{r rEcxouofi creneHr.r ]KaHAuAara

6r,rororprqecKr.rx HayK no cnequurnbHocrr.r 1.5.3 - Monercynrpnas 6zonorus.



ciIM AIICCopTaHT HeCOMHeHHO 3aCnyxrrBaeT [pr,r0BoeHr{s racKoMoft cTerreHr.r KalF^lll4l.uta

6raonoruqecKux HayK rro crerlr{anbHocrr4 1.5.3 - Monerqylrplaas 6uonorus..
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